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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers air sanpling detection systens.

EE R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this section to the extent
ref erenced:

ASTM | NTERNATI ONAL (ASTM

ASTM F 402 (1993) Standard Practice for Safe Handling
of Sol vent Cenents, Priners, and d eaners

ASTM F 442 (1996) Standard Specification for
Chlorinated Poly Vinyl Chloride (CPVC
Pl astic Pipe
FM GLOBAL (FM
FM P7825 (2003) Approval CGuide
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA TC 3 (1990) PVC Fittings for Use Wth Rigid PVC
Conduit and Tubi ng

NEMA TC 13 (1993) Electrical Nonnmetallic Tubing (ENT)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
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NFPA 75 (2003) Protection of Electronic
Conput er/ Dat a Processi ng Equi pnent

NFPA 72 (2002) National Fire Al arm Code
NFPA 90A (2002) Standard for the Installation of
Air Conditioning Ventilating Systens
NFPA 101 (2003) Life Safety Code (National Fire
Codes, Vol 5)
NFPA 318 (2002) Protection of C eanroons
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENA NEERI NG TECHNOLOGQ ES
(NI CET)
NI CET 1016-2 (2003; 8th Ed) Program Detail Manual Fire

Al arm Syst ens
UNDERWRI TERS LABORATORI ES (UL)
UL FPED (2003) Fire Protection Equi pnent Directory
UL 497B (1999; 3rd Ed) UL Standard for Safety

Protectors for Data Comruni cati ons and
Fire AarmCircuits

UL 651 (1995; 6th Ed; Apr 1, 1997) UL Standard
for Safety Schedule 40 and 80 Rigid PVC
Condui t

UL 1449 (1996; Rev thru Nov 2001) Transient

Vol t age Surge Suppressors
.2 SUBM TTALS

The followi ng shall be submitted in accordance with Section 01330
SUBM TTALS, in sufficient detail to show full conpliance with the
speci fication.

SD-01 Preconstruction Subnmttals

Evi dence of the Contractor's State Certification shall be
submitted to the Contracting Officer for approval prior to any
work being started on the Fire Alarm System

Fully verified and dated copies of all test data and results shall
be submitted with a copy of the approved test procedure and any
factory test information.

The Contractor shall provide two copies of the test procedures and
recording forns for the prelimnary tests. For the final
acceptance tests, the Contractor shall provide 10 copies of the
test procedures and recording forns.
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SD- 02 Shop Drawi ngs

The following shall be submitted for air sanpling detection
systens in accordance with the paragraph entitled, "GCeneral
Requirenents," of this section.

Connecti on Draw ngs
Schemati cs

As-Built Drawi ngs shall be subnmitted for approval 14 days prior
to the acceptance testing phase of the project as described in the
paragraph entitled, "Field Testing" of this specification section.
Magneti c nedia and hard copies of all new and revi sed software and
drawi ngs shall be provided with the submttal. As-Built draw ngs
shal | docunment final system configuration including deviations
fromand anendnents to the drawings, and field installation
changes, conceal ed and visi bl e.

I ntergraph conpatible (DXF or DWs Fornat) conputer generated fl oor
pl an | ayouts indicating location of nonitoring facility fire alarm
control panel [preaction control panel], air sanpling piping
(lengths of pipe) and sanpling ports (sizes and | ocations) shal

be provided. Floor plan shall also indicate geographic nonitor
zone boundaries, location of display control panel and bar |eve
annunci ation panels if separate and all other associated

equi pnent that is required to provide a conplete operationa
system

SD- 03 Product Data

Manuf acturer's catal og data and Display Control Panel shall be
submitted for the follow ng itens:

Det ector Assenbly

Aspirating Fan

Power Supply

Filter

Pi ping Materials

Pi pe Hangers and Supports

Batteri es and Charger

Sof tware and Programi ng

I nterface Equi pnment for Reporting and Monitoring

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be submtted for the Air
Sanpl i ng Detection Systens consisting of the battery capacity,

| oadi ng cal cul ations, and fan speed and air flow transport
calculations with schematic di agrans showi ng pi pe segnents, pipe
di anmeters, |lengths of pipe, node nunbers, sanple port dianmeters to
verify the requirenments are net.

Li st of Parts and Conponents shall be subnmitted for air sanpling
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1

detections systenms in accordance with the paragraph entitled,
"System Requi renents,"” of this section.

Li st of parts and conponents for the installed system by
manuf acturer's nane, part nunber, and nonenclature, and
recommended stock | evel required for normal naintenance and
unschedul ed repairs.

SD-07 Certificates

Qual ity Assurance Plan shall be submitted consisting of the
fol | owi ng:

Contractor shall prepare a test procedure and test record forns
for conducting and recordi ng conplete tests on control panels,

Wi ring systens, and air sanpling piping networks installed in
accordance with the manufacturer's requirenments and these
specifications. Contractor shall submit for approval the test
procedure to the Contracting Oficer at |least 30 days prior to the
prelimnary systemtest described in the paragraph entitled "Field
Testing" of this specification section. The test procedure shal
identify each device, circuit, piping network, and sanpling port
to be tested, describe the initial condition, each step or
function in the test, required test results annotating acceptabl e
ranges and actual values, and submt nanufacturer's specifications
for all test equiprment that will be used. Test fornms with

sui tabl e spaces shall be provided for recording test results on
al |l equi pnent, devices, wiring and sanpling ports. The test
record forns will also have identified spaces for verification
signatures of official wtnesses and dates of the tests.

Contractor shall submt proof that all conponents are currently
Underwiter Laboratory (UL) listed UL FPED or Factory Miutual (FM
FM P7825 approved for their intended use and function

SD- 10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted for Ar
Sanpling Detection Systenms. |Infornmation bound in manual fornat
and grouped by technical sections consisting of manufacturer's
standard brochures, schematics, procedures, recomended spare
parts, recommended test equi pnent, and safety precautions. This

i nformati on shall be subnitted prior to any acceptance tests being
per f or ned.

GENERAL REQUI REMENTS

Section 16003 GENERAL ELECTRI CAL PROVI SIONS, applies to work specified in
this section.

Connection Drawi ngs shall be submitted for approval for Air Sanpling Snoke
Det ecti on Systens.

Connection Drawi ngs shall consist of point-to-point wiring diagrans of
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internal and external wiring including, but not limted to, all snoke

det ection devices, and panel wiring. Point-to-point wiring is defined as
wiring fromdevice with integral terminal strip to next device with
integral terminal strip, wiring between nodules internal to control panels,
circuit termnation's on termnal strips in control panels, and term na
boxes with integral termnal strips.

I ntergraph conpatible (DXF or DW5 Fornmat) conputer generated Connection
Drawi ngs shall be subm tted.

Schematics shall be submtted for approval for each Air Sanpling Snmoke
Det ecti on Systens consisting of the foll ow ng:

Modul e schematic drawi ngs (mininumsize 11 inches by 17 inches) to be
provided prior to system acceptance testing.

Program | ogi ¢ and/ or | adder |ogic diagrans that show i nteraction of system
conponent s.

Conponents used in the installation nmust be no nore than two (2) years old.

As-built draw ngs shall be submitted for approval 21 days prior to the
acceptance testing phase of the project as described in the paragraph
entitled, "Formal Tests and Inspections,” of this specification. Two (2)
sets of magnetic nmedia and hard copies of all new and revi sed software and
drawi ngs shall be provided with the submttal. As-built draw ngs shal
docunent final system configuration including deviations fromthe
anmendnents to the drawings, and field installation changes, conceal ed and
vi si bl e.

.4 SYSTEM REQUI REMENTS

List of Parts and Conponents for the installed systemby nanufacturer's
nane, part nunber, and nonencl ature, and recommended stock | evel required
for normal mai ntenance and unschedul ed repairs shall be submtted.

The air sanpling detection systen(s) shall be a VESDA LaserPlus or equa
containing all of the equipnent, devices, software and progranm ng, and

pi pi ng networks required for system operation in accordance wi th NFPA Codes
and KSC requi renents, including communication, interface equi pnment for
reporting and nonitoring to the Central Fire Mnitoring Station (CFMB) via
the facility fire alarmcontrol panel (FACP), which nonitors the Preaction
Control Panel (PCP). The Air Sanpling systenm(s) circuits shall be NFPA 72
Class A Style Dinitiating device circuits and NFPA 72 Cass A Style 7
signaling line circuits. Initiating and signaling line circuits shall be
24 Vdc. Systemshall conformto all the applicable requirenents of NFPA 70,
NFPA 72, NFPA 75, NFPA 90A, NFPA 101, and NFPA 318.

Contractor shall provide all addition equipnent, cabinets, conduit, and
| abor to nmeet the requirements and intent of this specification

.5 QUALI TY ASSURANCE

Equi pnent to be provided under this specification shall be that
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manuf actured fire-al arm equi pment which neets the requirenents of the
section entitled, "System Requirenments." It shall be the |atest standard
design, and shall be listed by Underwiters' Laboratories (UL FPED) or
approved by Factory Mutual FM P7825 for it's intended use. All devices
installed will function with the display control panel and not interfere
with the operation of the control panel

.6 SERVI CES OF A CERTI FI ED FI RE ALARM SPECI ALI ST

Services of a Certified Specialist thoroughly experienced in installation
of Air sanpling detection systens and fire alarm system work shall be
provided on site to performor directly supervise the installation, nake
all necessary adjustnents, and performall tests on the Air Sanpling snoke
detection systemat the site.

The specialist shall be considered certified when the specialist holds a
valid Fire Alarm System Level |1l Certification fromthe Nationa
Institute for Certification in Engineering Technol ogies, or a valid Level
Il Fire Alarm Engi neering Technician Certification fromthe Internationa
Muni ci pal Signal Association (IMSA) or is licensed by the State of Florida
as a Fire Alarm Contractor | in accordance with Florida State Statute,
Chapter 489, Part 11.

Evi dence of the Contractor's State Certification shall be submtted.

Certification of other recognized agencies with equival ent requirenents
wi Il be considered. Evidence of the equivalent certification and the basis
of certification shall be provided to the Contracting Oficer and be
approved by the Contracting Oficer prior to any work being perforned at
Kennedy Space Center. Contractor submitted certification requirenents
shall be in accordance with N CET 1016- 2.

PART 2 PRODUCTS

2.

1 DI SPLAY CONTROL PANEL

The di splay control panel shall be offered in various configurations to
control and nonitor all operations of the detector assenbly and aspiration
systemto suit particular applications. Al power and conmunication for the
air sanpling snoke detection systemshall be channeled and distributed from
the display control panel including referencing and chart recording. Al
alarm | anps, trouble |lanps, and alarm |l evel threshold set-points, shall be
visible on the panel face. Al tine delays, alarmlevel adjustnents, and
testing facilities for detector sensitivity shall be protected within a
secured enclosure to prevent tampering. An override circuit per

manuf acturer's requirenments shall provide fail-safe operation in the event
that the programmed alarmthreshold is not set or is disabled, the fourth
alarmthreshol d autonatically defaults to the full-scale snoke | evel. The
di splay control panel shall naintain a snmoke level history log and a
historical event log. The storage capacity for the snoke | evel history |og
shal |l be a m ni mum of 40,000 sanples. The historical event |og shall have
a mnimum storage capacity of 100 events. The display control panel shal
be capable of retaining this information upon |oss of both primry and
secondary power sources.
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For single zone or nmultiple zone applications a unitized, self-contained,
singl e encl osure detector/display control panel nay be utilized.

In nultiple zone installations where it is desirable to have a central
control point nonitoring and controlling the renpte detector assenbly

panels; a nulti-zone display control panel shall be used. The display
control panel shall be appropriately sized depending on the nunber of

renote detectors used.

.2 DI SPLAY CONTROL PANEL STATUS | NDI CATI ONS

The di splay control panel shall display the detector's continuous output of
snoke | evels per active zone; in a mnimm 10 percent increnments of ful
scale. Each controller shall include a bar graph display feature with bar
graph indicators being light-emtting-diodes (LED) or liquid crysta

di spl ay(LCD).

2.1 Al arm Thr eshol d

The di splay control panel shall be provided with a m ni mum of four (4)
alarmthreshold levels for each zone:

Al arm Level 1 - ALERT

Al arm Level 2 - ACTION
AlarmLevel 3 - FIRE 1
Alarm Level 4 - FIRE 2

Programmed al arm threshol ds shall be clearly visible on the face of the

di splay control panel, and shall be adjustable through the full bar graph
scal e of the display control panel. The visual alarmlevel indicator shal
illum nate and/or flash when the detector output signal reaches the
programmed threshold | evel for the programed tinme. The visual alarm

i ndi cators on the display control panel shall have circuitry arranged so
that they nust be manually reset through the display control panel reset
feature. Alarmthresholds shall be programmed to the foll ow ng val ues

unl ess the results of the System Acceptance Tests, required by this
specification, indicate a clear need to change them |In the event that
such a need is indicated, the Contracting Oficer shall be notified, and
provided with conpl ete docunentati on concerning the need to deviate from
t hese values. The deviation docunentation shall include information that
conplies with the paragraph entitled, "Sensitivity Verification Test". The
initial threshold | evels shall be approved prior to the final acceptance
test.

Alarm Level 1: ALERT shall be set at 0.0250 percent obsc./foot

Alarm Level 2: ACTION shall be set at 0.0500 percent obsc./foot
mllinmeter

Alarm Level 3: FIRE 1 shall be set at 0.1000 percent obsc./foot

Alarm Level 4: FIRE 2 shall be set at 0.2000 percent obsc./foot
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The di splay control panel shall contain individual adjustable alarmtine
del ay features for each of the alarmthreshold |l evels. The range of

adj ustrment shall be 0 to 60 seconds. The alarmthreshold tine del ays shal
be programmed to 30 seconds for alarmlevels 1 and 2 , and 15 seconds for
alarmlevel 3 and 4.

.2.2 Air Flow Status Indicators

The di splay control panel shall receive signals fromthe detector air flow
sensor and shall continuously display the status of the air flow through
the detector. The display control panel shall indicate a trouble condition
when the air flow through the detector is insufficient to permt proper
operation of the detection system The initial setting shall be set at the
factory and the final setting shall be sel ected based on the system
configuration to be 10 percent reduction in air flow through the detector
assenbly. The display control panel shall transmit a trouble signal to
Central Fire Monitoring Station for KSC via the facility fire alarmsystem
fromthe preaction control panel

The air flow fault threshold setting(s) shall be adjustable by the
manufacturer's on site representative to neet site specific conditions.

The air flow fault alarm signal shall have a progranmmable time delay with a
range of 0 to 60 seconds for each zone. The air flow fault tinme del ay

shal |l be programmed to the foll ow ng value unless the results of the system
acceptance and conm ssioning tests, required in this specification

indicate a clear need to change them In the event that such a need is

i ndicated, the Contracting Oficer shall be notified, and provided with
conpl ete docunentation concerning the need to deviate fromthese val ues.
The tine delay shall be set at ten seconds.

.3 DETECTOR STATUS | NDI CATORS

A separate detector lanp shall indicate nornmal operating status when the
systemis functioning as designed. Detector status shall indicate a fault
upon the | oss of power, an open circuit or an electrical/el ectronic problem
within the detector's circuitry or external wiring and shall transnit a
Trouble signal to the Central Fire Munitoring Station for KSC via the
facility fire alarmsystemfromthe preaction control panel

Detector fault indicator shall be provided for each zone. The detector
fault indicator shall flash and a trouble relay or separate detector
failure relay shall operate when there is a failure/problemwthin the
detector's circuitry or external wiring. The detector fault indicator
setting shall be per the manufacturer's recomendati ons.

A detector fault time delay shall be provided. The tinme delay shall be
adjustable fromO to 60 seconds for each detector failure indicator
| anp/ rel ay.

Initial setting not nore than 10 seconds.

The air flow fault and detector fault relay outputs shall be

connected/wired to cause a zone trouble and general trouble conditions
to be annunciated at the preaction control panel and transnmitted to the
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CFMS via the facility fire alarmsystem These functions shall be
split as two separate troubl e indications.

2.4 FRONT PANEL SW TCHES

A Reset switch shall be provided for each zone. Any alarmfault condition
shal |l cause the indicator lanps to flash and remain in this state until
reset. Provide a disable switch or a separate maintenance by-pass switch
to isolate each detector for testing purposes.

A detector bar graph sensitivity test switch shall be provided for each
zone and shall be capable of testing the sensitivity of the detector from
the front of the control panel. Detector sensitivity testing shall be
acconpl i shed by pressing a switch on the control panel, and holding it

until the bar graph indicates hundred 100 percent of full scale. Were
renote sensitivity testing can be acconplished through data link to a
renote computer or alarm panel, the display control panel shall incorporate
logic to disable the renpte test and return the detection systemto nornal
operation after 60 seconds.

Detector fault test switch shall be provided for each zone. The test
switch sinulates a detector head fault condition and verifies the integrity
of the communication |ink between the controller and the detector

Activating the detector fault test switch shall cause the test relay to
energi ze and the detector status indicator |anp to extinguish

If the communication |ink between the controller and the detector is
noni tored automatically, a separate detector fault switch shall not be
required.

2.5 DI SPLAY CONTROL PANEL AND DETECTOR | NTERFACE

Provide all contacts, hardware, conduit and wire, and power required for
proper operation and interface between the Display Control Panel and the
Air Sampling Detector Assenbly. The display control panel shall have a
m ni mum of four independently progranmabl e ALARM LEVELS

2.5.1 Alarm Level 1 (Alert)

The di splay control panel shall be configured and progranmed so that when
ALERT is reached for any detector, the alarmlevel lanmp for that detector
shall illum nate and an audi ble and a visual alarmshall sound at the

di splay control panel. A SUPERVI SORY ALARM shall be activated at the PCP
and transmtted to the CFMs via the facility FACP.

2.5.2 Al arm Level 2 (ACTION)

The di splay control panel shall be configured and progranmed so that when
ACTION is reached for any detector, the alarmlevel lanmp for that detector
shall illum nate and an audi ble and a visual alarmshall sound at the

di splay control panel. A SUPERVI SORY ALARM shall be activated at the PCP
and transmtted to the CFMs via the facility FACP.
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2.

5.3 Alarm Level 3 (Fire 1)

The di splay control panel shall be configured and progranmed so that when
FIRE 1 is reached for any detector, the alarmlevel lanp for that detector
shall illum nate and an audi ble and a visual alarmshall sound at the

di splay control panel. A SILENT ALARM shall be activated at the PCP and
transmtted to the CFM5 via the facility FACP.

.5.4 Alarm Level 4 (Fire 2)

The di splay control panel shall be configured and progranmed so that when
FIRE 2 is reached for any detector, the alarmlevel lanp for that detector
shall illum nate and an audi ble and a visual alarmshall sound and at the
di splay control panel. An ALARM shall be activated at the PCP and
transmtted to the CFM5 via the facility FACP.

.5.5 Troubl e I ndications

The air sanpling control panel shall be set-up so in the event of an air
flow fault, or a detector fault; the appropriate air flow fault |anp or
detector fault lanp shall illum nate. The display control panel shal
activate a TROUBLE ALARM at the PCP and transmit it to the CFMS via the
facility FACP.

.6 DETECTOR ASSEMBLY

A single detector shall be of type tested and approved, for a maxi num
coverage of 20,000 square feet 2,000 square neter. The detector shall be
usable in environments with relatively high [ evels of airborne dust and
ot her contam nants through the use of a filter or other approved nethod.

.6.1 Nui sance Al ar m Avoi dance

Treat ment of contaminants shall be by either an air filtration mechanism or
by el ectronic discrimnation of particle size. |f a nmechanical filtering
systemis used, a disposable filter cartridge shall be provided to permt
vi sual inspection of the filter without having to dismantle the display
control unit. The filter shall have a nmaxi mum nom nal pore size of 20

m crons per manufacturer's requirenent.

.6.2 Det ect or Head

The detector head shall consist of inlet and outlet ports, quick connector
type electrical receptacles for controller interfacing, a detection chanber
with |ight source and optical conponents, and a signal processing
electronic circuitry; all in a single assenbly.

.6.3 Li ght Source

Air is drawn into the detector via the aspirating system the air shall be

exposed to the light source within the detection chanber. Light scattered

by smoke particles within the air streamshall be converted to an

el ectronic signal directly proportional to the obscuration [evel within the
chamber. A signal corresponding to the obscuration |level within the
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chanmber shall then be transmitted to the display control panel
.6.4 Detector Sensitivity

The manufacturer shall provide a mninumsensitivity range from0.0015 to
7.0 percent obscuration per foot (obs/ft) 0.005 to 20.0 percent (obs/m.
The manufacturer shall reconmend the detector sensitivity for the area to
be protected by zone. This detector sensitivity shall be approved by the
contracting officer prior to installation of any equi pnent.

.7 ASPI RATI NG FAN

The aspirating fan shall be a high-efficiency, ball bearing, electric
centrifugal -fl ow i npell er punp designed for long Iife. The aspirator flow
and pressure ratings shall ensure that the maxi numtransport tinme for an
air sanple renoved fromthe furthest sanple point of each branch within the
pi pi ng network shall not exceed 60 seconds.

.8 AR FLOW SENSORS

The detector shall be equipped with a sensing device(s) which will detect
any change in the air flow through the detector which could inpair the
proper operation of the detector. The sensor(s) shall be wired to the
control panel, and shall cause a TROUBLE condition to be initiated at the
PCP and transnit it to the CFMS via the facility FACP

.9 Al R SAVPLI NG NETWORK

The air sanpling network shall be a closed-end system and shall be

engi neered for a maxi numtransport tinme of 60 seconds and have equa
sensitivity throughout the entire system The air sanpling network shal
be bal anced so that the volune of air drawn fromthe |ast sanpling point
shall not be less than 60 percent of the volune fromthe first sanpling
point. Coverage of a single sanpling pipe network shall not exceed 10, 000
square feet 929 square neter. Wien the area to be protected exceeds the
maxi mum square footage criteria, additional detectors shall be installed.
Each sanpling point (hole) shall have a nmaxi mum coverage of 250 square feet
23.2 square neter of floor area for above ceiling protection. Each
under fl oor sanpling point shall have a naxi mum coverage of 250 square feet
23. 2 square neter.

. 9.1 Label i ng

Al'l pipe and sanpling points shall be |abeled identifying "SMXE DETECTI ON
SAMPLI NG PI PE DO NOT DI STURB" and "AlI R SAMPLI NG PO NT" respectively.

.9.2 Pi ping Materials

The sanpling pipe shall consist of 3/4 inch 19 mllinmeter inside dianeter
material. Tubing and fittings as defined in this section, are linmted to

t hernopl astic naterials neeting or exceeding the requirenents of PVC or an
approved equal. Rigid Plastic Conduit CPVC conduit shall be not |ighter
than Schedule 40. Rigid CPVC shall be the slip-joint solvent-weld type and
fittings shall be unthreaded solid CPVC. Conduit and fittings shall be
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airtight and installation shall conformto NEMA TC 3, TC 13, NFPA 70 and UL
651. The color shall be orange. Directional changes in the piping network
shal | be accomplished by | ong radius bends. The use of standard el bow
joints shall be approved by the Contracting O ficer prior to installation
Final connection to the detector shall not be glued, but shall use a
conpression type fitting.

. 9.3 Desi gn Layout

The air sanpling network shall be designed and installed to nonitor tota
roonf zone concentration of snoke. The design shall be acconplished using a
conput er program which is based on sound fluid dynanmic principles and is
approved by Factory Mitual Engineering (FM FM P7825 or |isted by
Underwriters Laboratories (UL) UL FPEDfor it's intended use. This type of
design requires that air sanples be continuously drawn fromthe areas being
pr ot ect ed.

.9.3.1 Zone Cover age

When the floor area to be protected exceeds 10,000 square feet 929 square
nmeter nmultiple detectors shall be used. The nmaxi num al | owabl e coverage for
any single detector shall not exceed 10,000 square feet 929 square neter.

.9.3.2 Sanpl e Port Coverage Area

Each hi gh | evel above floor sanpling port shall have a maxi mum coverage of
250 square feet 23.2 square neter and underfl oor area coverage shall not
exceed 250 square feet 23.2 square neter. The sanpling piping shall be

i nstal |l ed above the suspended ceiling and supported fromthe building
structure. The sanmpling point fitting(s) shall be centered in the ceiling
tiles and connected to the nmain air sanpling pipe using 3 to 6 feet 1 to 2
square neter lengths of 0.1875 to 0.25 inches 5to 6 millineter ID
flexible tubing. The sanpling port shall be sized as specified on the
approved design drawi ngs and confirned by the conputer generated design
cal cul ati ons.

.10 PRI MARY POWER SUPPLY

The normal power for the detectors and the display air sanpling control
panel shall be 120 volts AC, 60 hertz. All system conponents shall operate
satisfactorily between 85 and 110 percent of nornal voltage. The air

sanpl ing detection system di sconnect/protective device shall be a fused
switch with a red factory finish. This disconnect switch shall be nounted
adj acent to the air sanpling detection system |In addition, it shall be
mar ked Al R SAMPLI NG DETECTI ON SYSTEM DI SCONNECT with a | abel that is

pl astic or phenolic type red background with white lettering with a m ni mum
of 0.25 inch 6 mllineter block lettering. The |abel shall be permanently
affixed to the disconnect switch. Switch shall be capable of being | ocked
in the "on" or "off" position. This feature shall not interfere with the
circuit protection capability of the device. Switch shall be equipped with
surge suppression for all phase and neutral conductors. Current limting
Class RK1 fuses properly sized to protect the Air Sanpling detection system
equi pnment shall be install ed.
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2.11 SECONDARY POWER SUPPLY

Batteries and charger, and power transfer shall provide a neans of
automatically supplying the entire snoke detection systemwi th battery
backup power in the event the primary power systemfails. The system shal
switch to battery backup power in the event of AC power failure and switch
back to AC power upon return of primary power. The air sanpling control
panel shall operate if the backup batteries are renmoved for any reason

The system shall control charging and floating level to maintain batteries
in optimumcondition. Capability to recharge batteries in event of

di scharge shall be provided. Wring shall be fused to protect agai nst
battery over-current and polarity reversal. Prinmary power, battery, or
chargi ng equi prent failure shall result in a trouble signal and visua

i ndi cation at the display control panel, transmitted to the PCP and then to
the CFMs via the facility FACP

Battery nodul es shall be sealed (no corrosive funes) and spill proof.
Batteries shall be listed for fire alarmservice and shall be suitable for
hi gh di scharge currents required under alarmconditions. Batteries shal
be sized to operate the Air Sanpling snmoke detection systemin nornal
supervisory condition for 24 hours, mninum, then operate the systemin
the alarm node for 10 minutes, m ni mum

Provide a battery disconnect switch with dc rated contacts to allow testing
for I oss of secondary power supply.

2.11.1 Groundi ng

The design of equipnent will allow for | owinpedance bond to the protective
groundi ng system Equi prent nust function in an environnent which supplies
only a safety ground per local electrical code requirenents. Cabinet and
equi pnment ground nust be isolated frombattery return at the equi pnment and
within the frame or cabinet.

2.12 COMVUNI CATI ON NETWORK

The network shall utilize RS 232 or RS 485 using type TFN for No. 18 or No.
16 AWG twi sted shielded pair cable for digital comrunication. Unauthorized
access shall be achieved by utilizing a mnimmof two |evels of password
protection. Conputer access shall be achieved via an RJ 11 six conductor
receptacl e.

PART 3 EXECUTI ON

3.1 SYSTEM SEQUENCE OF OPERATI ON

3.1.1 Nor nal Qperati on
The di splay control panel shall consist of an encl osure assenbly,
installation kit, and required nunber of display control cards, 1 to 4
zones as required and shown on draw ngs. Each display control panel shal
be powered froma 24 VDC source and nonitored for alarmand trouble

conditions by the preaction control panel. The display control panel shal
have the follow ng |ight indications:
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Bar Graph Displ ay Al arm Level Lights

Air Flow Fault Light Det ector Fail Light
CPU Fai |l Light Nor nal Operation | ndicator
Power Supply Light | sol ate Light

Troubl e Li ght

Nor mal operation, air fromthe protected zone is drawn through a piping
network to the detector unit by an aspirating fan in the detector assenbly.
The air is then illumnated by a |ight source. Snoke particles scatter
this light to a sensitive, solid-state photo sensor. An analog signal is
transmtted to the display control panel which displays snoke obscuration
| evel s on a bar graph display. Each increnent on the bar graph represents
a percentage of the full scale sensitivity of the detector. Independently
progranmabl e al arm poi nts provide additional visual indication on the

di splay control panel and activate associated relays for additiona

annunci ation and al arm

.2 | NSTALLATI ON

Al'l equipnment shall be installed in accordance with manufacturer's
reconmendati ons, and this docunent.

2.1 Di splay Control Pane

Equi pnent shall be installed in each protected area, |ocated where

i ndi cated on the approved draw ngs, and shall be conplete with al

i ndi cated accessories and devices. Equipnent shall be installed in
accessible locations in such a manner as to prevent danage fromvibration
or jarring. Equipnment requires a mininumof 3 feet 914 mllineter
clearance directly in front of the display control panel and the detector
unit for mai ntenance per NFPA 70. Wth nultiple equipnent, the three (3)
foot clearance is required directly in front of the conplete configuration
In addition, a 28 inch 711 mllinmeter clear aisle way will be provided for
access to the equi pment. Cabinets shall be provided with a pin-tunbler
cylinder lock (Lock Cylinder No. Best Universal Lock Co. No.

AB817- XUS26D- 7KSC) with renovable core that will accept the key presently
in use standardi zed key currently in use with all other fire alarmcontrol
panels at KSC, |ock core will be provided by the governnent.

.2.2 Snoke Det ect or

The snoke detector shall be securely nounted to the building structure
(i.e. ,colum, pernanent wall) using approved type anchors. The nounted
detector's orientation shall be determ ned by the piping | ayout and
application; while maintaining total access for servicing with a mni mum
clearance of 3 feet 914 millinmeter directly in front of the detector
Mounting of the detector to cable trays, novable walls and ot her equi pnent
or frames shall be approved by the Contracting O ficer prior to
installation.

. 2.3 Air Sanpling Network

The snoke detection systemshall be supplied with an air sanpling network
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for air/snoke transport to the detector fromthe protected area. The

pi pi ng network shall be designed using a FM approved or UL listed air

sanpl ing system conputer nodeling programfor design calcul ations. The
air sanmpling network shall consist of a balanced piping system i ncl udi ng
mai n branch piping with sanpling points (holes) at pre-deternm ned | ocations
with end caps. All piping network supports shall be fromthe building
structure only. Alternate neans of support as fromcable trays, raceways,
duct work, etc. shall be approved by the Contracting Oficer prior to
installation. Al piping which is adjacent to the detector shall be
nounted tight against the wall or other structural elenents which the
detector is mounted on, and shall terminate within 18 inches 457 mllineter
of the detector inlet ports. The air sanpling piping shall be connected to
the detector by a union with an 18 inch 457 mllineter PVC nipple of the
sane | D as the air sanpling network piping, to facilitate naintenance.
Optional open or closed end system per manufacturer's approved computer
nodel i ng desi gn program nmay be used. Main piping runs shall not exceed 300
feet 91.5 mllineter. Al fire rated penetrations of floors, ceilings and
wal I s, shall be seal ed per |ocal building code requirement except that no
silicone containing materials nay be used. The air sanpling tubing shal

be cl eaned inside and out, and joined using manufacturer's approved nethods
and materials for air-tight connections except at the detector enclosure
connections for servicing. Sanpling ports shall be |ocated so that they
are clear of all supply air registers and/or air flows.

.2.3.1 Non- Metal | i ¢ Tubi ng

Refer to ASTM F 402 for safe handling of solvent cenments, priners and

cl eaners used for joining thernoplastic pipe and fittings. Al piping
shal | be supported at approximately 5 feet 1.5 meter nmaxi numintervals on
center with bracing for end of pipe run not to exceed 1 foot 31 neter.
Pi pe hangers and supports and fasteners nust be of appropriate dinensiona
size for supporting tubing without distortion. Refer to construction
docunents for additional and/or special attachnent details. Conduit and
fittings shall be airtight and installation shall conformto NEMA TC 3
NEMA TC 13, NFPA 70, UL 651 and ASTM F 442

.2.4 Spare Parts

Spare parts shall be directly interchangeable with the correspondi ng

conponents of the installed system Spare parts shall be suitably packaged

and identified by naneplate, stamping, or tagging. Furnish the follow ng:
Two (2) filter assenblies

.2.5 Wring

Wring shall conformto the requirenents of NFPA 70 and NFPA 72 and the
foll owi ng special requirenents:

Air sanpling systemcircuits shall be installed in a separate raceway
or conduit system Wthin the air sanpling system 60-hertz power
circuits and air sanpling initiating and signaling line circuits shal
be installed in separate raceway or conduit systens. 60-hertz power
circuits shall not enter enclosures containing 24 Vdc air sanpling
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systemcircuits except where required to connect to the air sanpling
system

Conductors shall be continuous froma ternmnal point at the detector to
a termnal point at the display control panel. Break wires at each
termnal; wires shall not be |ooped over a ternminal. Solderless ring
tongue termnal lugs shall be installed with manufacturer's required
tooling on the device wiring connection leads. This ring type lug wll
be used on stranded wire only. Termination of solid wire conductors
shal | be nmade on conpression or screw type terninals. Wen screw type
termnals are used the conductor nust be captured under 80 percent of
the screw head surface

Conductors shall be solid copper with an insulation rating of not |ess
than 300 volts. Conductors shall be nmarked with the AWG size, voltage
rati ng and nmanufacturer's nane pernanently marked on the conductor
jacket at no less than 2 feet .70 neter intervals. Conductor size and
color are listed below. Were nodifications are nade to existing
systens, the new or added conductors shall match the size and col or
codi ng of the existing system

Conductors for network communication circuits shall be solid copper
shi el ded, twisted pairs. Conductor size shall be as indicated but not |ess
than No. 16 AWG dianeter for signaling circuits. Cables shall be narked
with circuit designation and consistent color coding for the positive and
negative | oops shall be mmintained throughout the cable system Cable
shall be listed as type FPL, Power-Limted Fire Protective Signaling Cable.

Direct current initiating detector circuits shall be a two loop circuit per
NFPA 72, Style Dwith the positive | oop conductor colored blue and the
negative | oop conductor colored black. Conductors size shall be as

i ndi cated, but not |less than No. 18 AWG Conductor insulation shall be
type TFN for No. 18 AWG and type THHN THWN for No. 14 AWG and | arger

.2.6 60- Hert z Power

60-hertz power to the display control panel shall be 120 volts. There
shal | be one bl ack phase conductor, one white solidly grounded neutra
conduct or and one green equi pnent groundi ng conductor. Conductor size
shall be as shown on the drawing with the m nimumsize No. 12 AWs copper
Surge arresters shall be installed in accordance with NFPA 70, UL 497B and
UL 1449.

2.7 Installation I n Cabi nets and Boxes

Wring in control cabinets and boxes shall be installed in a neat and
orderly manner with wire properly grouped, tie-wapped, or |aced parall el
and perpendicular to the nmajor axis, supported and identified. Control
wiring shall be continuous fromdevice to device with no splices [unless
otherwi se indicated]. Al wires entering or |eaving control cabinets,
boxes, and devices shall be pernanently nmarked and term nated on screw
termnals. Marking shall be consistent throughout the Air Sanpling snoke
detection system and shall be the sane as the identification shown on the
connection draw ngs.
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3.

2.8 Conduit and Raceways

M nimum size for fire alarmsysteminitiating, alarmand control circuit
conduit and raceways shall be 3/4-inch 19 mllinmeter mnimum |Installation
shall be in accordance with NFPA 70.

Ri gi d gal vani zed heavy wall steel conduit shall be installed in al
hazardous (classified) |ocations, exterior above grade, interior exposed,
fromfloor to 5 feet 1.5 neter above finished floor unless shown on the
drawi ngs. EMI with hexnut expansion gland-type fittings may be installed
in all other areas. Flexible metal conduit, maximumlength 6 feet2 neters,
shal |l be used as the final connecting raceway to a air sanpling system
nount ed on vi brating equi pnent or on a suspended ceiling.

Conduit in interior finished areas shall be concealed. Conduit penetrating
fire-rated construction i.e., walls, floors, ceilings, roofs, etc. shall be
fire-stopped with a UL |listed or FM approved material conmensurate with the
fire resistance rating of the structure penetrated.

Conduit installed in a vertical position shall be parallel with walls and
perpendi cular with the floor and ceiling. Conduit installed in a

hori zontal position shall be parallel with the floor and ceiling and be
perpendi cular with the walls. Changes in direction of runs shall be made
with symmetrical bends. Bends of over one inch in dianeter shall be
factory made el bows.

. 2.9 Label i ng

Provide at the snoke detector |abels that are plastic or phenolic type red
background with white lettering with a minimumof 0.25 inch 6 mllineter
block lettering to indicate detector and zone. Exanple: "Al R SAMPLING
SMOKE DETECTOR No. 1-1 ZONE No. 5"

Provide at the display control panel |abels that are plastic or phenolic
type red background with white lettering with a minimmof 0.25 inch 6
mllineter block lettering to indicate the controller, the detectors
control l er served, and | ocation exanple: "AlR SAVPLI NG SMXKE DETECTOR
CONTROLLER No. 1 - SERVES DETECTOR No. 1-1 ROOM [ ], DETECTOR No. 1-2
ROOM [ ], DETECTOR No. 1-3 ROOM | ], DETECTOR No. 1-4 ROOM | 1".

The pipe network shall be clearly |labeled every 5 feet 1.5 nmeter in open
roomareas, and within ceiling cavity; and every 2 feet .61 neter, centered
in the floor panels, within the raised floor cavity. This is to

di stinguish the pipe fromother facility pipe work or protective cabling
encl osures. The |abeling shall read: "SMXE DETECTI ON SAMPLI NG TUBE. DO
NOT DI STURB".

Every air sanpling point shall be labeled with a round red |abel with a
center hole to match the dianeter of the drilled sanpling point; and shal
read: "AIR SAVPLING PO NT DI A | ] inches | ] milimeter"
Fractional dinensions shall be in decimal format indicating a m ninmum of
four decinal places.

SECTI ON 13856 Page 19



Al'l electrical junction boxes and covers shall be painted "red", and

| abel ed with a plastic or phenolic |abel, red background with white
lettering with block lettering sized as needed to read: "AIR SAVPLING
SMOKE DETECTOR SYSTEM'.

.3 FI ELD TESTI NG

After conplete installation of the equi pment and at such tine as directed
by the Contracting O ficer, tests shall be conducted to denpbnstrate that
the installation requirenents of this specification have been net and that
the sequential functions of the systemconply with the requirenents
specified herein. The tests covered in the follow ng paragraphs shall be
done in two parts:

a. Prelimnary - This will be an "in house" test to verify all the
systen(s) and conponents function in accordance with the approved
contract drawi ngs and specifications. This functional test shal
be performed in the presence of governnent inspectors and shall be
repeated until the Contractor can performone full test wi thout
devi ce or system nal functi on.

b. Final Acceptance - After the successful conpletion of the
prelimnary testing, the systen(s) shall be fully tested fornally
with full docunentation (including As-Built Draw ngs) using the
previously approved recording form The Contracting O ficer will
witness this test and final acceptance of the systemw |l be based
upon his witten approval of the test. On both prelininary and
final tests, the approved testing procedures shall be foll owed.

. 3.1 External System Wring

The followi ng tests shall be perforned on the external systemw ring before
connection to the control panel: Continuity of circuits shall be checked
with an ohmeter. Tenporary junpers shall be inserted in appropriate
sockets of mssing detectors and the end-of-line resistor shall be
installed when this test is perforned. Resistance reading for each circuit
shal |l be the value of the end-of -line resistor, plus or mnus 10 percent.
Each wire shall be checked for grounds with a 500-volt insulation

resi stance test set. Resistance to ground shall not be |less than 20
nmegohns. All tests shall be witnessed by the Contracting O ficer or

desi gnee.

.3.2 Syst em Accept ance Testing

Each zone of every systemshall be subjected to a full operational test, in
the presence of the contracting officer which nust successfully pass before
any system shall be considered acceptable. The approved operational test
procedure subnmitted by the subcontractor for the air sanpling system and

di splay control panel shall include the follow ng tests:

.3.2.1 Acceptance Criteria

Acceptance criteria for air sanpling piping network(s) and detector(s)

shal | include the follow ng neasurenents and tests for each detector and
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it's air sanpling piping network.
.3.2.2 Suction Pressure Test

Pressure at all sanpling ports, except the end cap port, shall be neasured,
recorded, and conpared to APPROVED Design Cal cul ati ons. The Suction
Pressure shall be within the manufacturer's specified range and be neasured
in inches of water or pascals.

.3.2.3 Snoke Transport Tine Test

The tine required for snoke to travel fromthe nost renpote sanpling port in
each air sanmpling piping network to the detector shall be neasured,
recorded, and conpared to APPROVED Design Calculations. This TIME shall be
determ ned on each branch line individually by introducing a "gross" snoke
source into the sanpling port which is hydraulically nost renmote fromthe
detector. The TIME fromthe begi nning of snoke introduction until the
bar-graph on the display control panel reflects the presence of snoke in
the detector is the Transport Tine. The MAXI MUM ALLOMBLE Transport Tine
is [60] [120] seconds.

.3.2.4 Devi ati ons

If the measured and recorded results significantly differ fromthe

nmeasur enent predicted by the APPROVED Design Cal cul ati ons, the cause of

devi ati on should be determ ned and corrected. |If the cause is a difference
between the systemas built and the system as designed, revised shop

drawi ngs and cal cul ati ons shall be resubmitted for approval to the
contracting officer. |If the revised drawi ngs and cal cul ations agree with
neasured results, the systemshall be considered acceptabl e provided that
all other provisions of this specification have been net.

.3.2.5 Sensitivity Verification Test

This test is a nonth long (30 day mininmun) test for all detection system
installations. Each air sanpling piping network by zone shall be subjected
to this test before the systemis considered acceptable. The purpose of
this test is to ensure that the earliest possible alarmfor snoke is
rendered with the fewest nunber of false alarnms; this shall be considered
mandatory. Due to the fact that the ambient |evels of dust or other air
borne particul ate which the detector nmay sense as snoke varies from
building to building or roomto roomw thin a given building or area.

a. Proper test procedures and data analysis should elininate al
false alarms fromtransi ent dust or snoke which nmay becone
airborne due to installation activity, cleaning and/or nornal
operati ons.

b. During the period while the sensitivity verification test is being
conduct ed, normal operations shall continue unaltered within the
area being protected. The preaction control panel (PCP) shal
nmonitor the air sanpling detection systemand the facility pane
shall nonitor the PCP. The PCP shall only transmt supervisory
and trouble conditions to the CFMs. During this trial period the
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air sanpling detection systemshall not activate any automatic
suppressi on systens or cause a facility evacuation

c. After the air sanpling detection systemhas been installed and al
acceptance tests successfully conducted, the event log and the
snoke | evel history log shall be maintained for a period of not
| ess than 30 cal endar days.

d. Data review and anal ysis should be conducted after 7 cal endar days
of operation to identify any gross trends, and again at the end of
30 cal endar days of operation. Additional interimanalysis nmaybe
requi red depending on the results of the first week review

e. Data review and anal ysis shall consider the nornal base line, or
anbi ent, pollutant |evel recorded, and all deviations fromthe
establ i shed base |ine as recorded by the data | ogger fromthe
di splay control panel

The | evel of the anbient base Iine shall be conpared with the
alarmthreshold | evel s selected. The nini mum acceptabl e range

bet ween t he anbi ent base line and the first alarmthreshol d shal
be mininmumtwenty percent of the detector's full scale sensitivity
calibration setting.

Each peak recorded shall be investigated to determne its cause.
Anal ysis shall consider whether the peak recurrence is at regul ar
intervals, or whether it is a single event. Recurring peaks are
usually related to activities within the protected area.
Non-recurring peaks are generally the results of other types of
activities, including fires. Consideration of normal activity
within the fire zone, the tine of day, and day of the week nmay be
of assistance in determ ning the cause of a peak

The magni tude and duration of the recorded peaks shall be conpared
to the alarmthreshold levels selected and initial tine delay
settings to deternine if a false alarmwould have occurred

Based on the data review, adjustnments will be nmade to alarm | evels
and tine delay settings, as required to elimnate fal se al arns.

Peaks or alarns that are attributed to snoking in the protected
area ARE NOT considered to be false alarns. The air sanpling
detection systens shall be configured specifically to al arm when
snoki ng takes place within the protected area.

If data indicates that the adjustnments to the alarmthreshol d
levels and the tine delay settings will not elimnate fal se alarns
the detector sensitivity shall be changed. |If the false alarns
can not be elimnated alternative solutions shall be provided by
the contractor to the Contracting Oficer for approval and

i mpl enent ati on.

Any change to the initial settings as prescribed by this specification
shall be fully docunented with supportive analysis and revi ew data and
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submtted by the manufacturer's to the contracting officer for approval.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Delete this paragraph unless a uni que
application requires the "Snol deri ng Snoke Test" to
validate the operability for the installed air
sanpling detection system Nornal air sanpling
detection systeminstallation do not require the
"Snol deri ng Snoke Test."

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

3.3.2.6 Snol deri ng Snoke Test

[This test shall only be used to establish the acceptance of the air

sanpl ing detection systemfor unique applications. The contractor shal
include in the test procedure a nethod simlar to the British Wre overheat
test using a set length of wire and a variac transforner to apply 120 VAC
for a duration of 3 mnutes, or use a predeterm ned length of wire coiled
and laid on tin foil on a hot plate set at 700 - 900 degrees F 371 - 482
degrees Cfor 1 to 3 minutes to ensure that the installed systen(s)
performance conplies with the approved contract draw ngs and
specifications. The test shall be carried out in the vicinity of possible
fires (exanple: at equipnment heights 3 to 5 feet 1 to 1.5 neter above the
finished floor and under the raised floor). The test shall be repeated in
different | ocations within each protected zone under nornal and abnor nal
operating conditions of the HVAC system This will ensure that the snoke
source in both a high and still air flow environnent have been addressed.]

.4 ACCEPTANCE TEST DOCUMENTATI ON

The results of the acceptance testing shall be recorded by the installer
At | east six copies of the conpl eted docunentation shall be subnmitted to
the Contracting Officer. At |least three copies of the "Operation and
Mai nt enance Manual s" shall be submitted for the conplete Air Sanpling
Det ecti on System

-- End of Section --
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